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INTO STArE SPECIAL REVENUE ACCOUNT 12/01/11
per@ntage

Fy12 Fy11 Fy12:Fy11

Poduction Tu 967,054 1,562,946 0.62
Production Tax 119,524 265,464 0.45

Pemjt Fees 25,075 54.300
Pemit Foes 208,650

ed Re@very Frltng Fee _

on Inv€stments 5,971 4O.g32 0.15
Prceeds

Tax Rebate 491
of Documenls 3,528 7,496 O.47

Reimburs€mls 25,300

REVENUE INTO DATIAGE MtTtcAf,ON ACCOUNr ts ot 12/1u11

FY1 1

Transt6. in from Orphan Share O

RIT Interest O

Bond Fo.toitures O

fnt€r€st on Investments re
TOTAL $ 223

REVENUE INTO GENERAL FUND FROM FTNES .s ot 12./1tt!11

oil
FY12

20

10

20

80

10

5,000

120
'10

90

4,900

20

10

10

10

1,000

40

340

100

50

30

50

90

1,040

120

5,000

1,100

5,000

Oil & Gas LLC

James D
Jam6s D

Slohcin lnc
Exploration Co

Montana One LLC

sc Orl Co

Energy Inc

Pacific G€neral

Orlti€ld Water S6rvi@ lnc
Wadman (Frank Miller)

Holdings LP

Disposal & Petroleum

Sheridan Facrlaty

Oil & Gas LTD

Orl

American En€rgy Group
Wolt Production Company

Energy Seryr@s LLC (Jake Oit)

Grey Wolf Produclion Company

Phoenix Energy Inc.

Mountain Pacitic Genoral Inc

Lyon Oil

Bensun Energy

August Energy Services LLC (Jaks Oit)
Frank Baxter

FORFE'TURES AS OF 1AOil11
lnto Damage iltl0gailon Account

American Technical Trading Company
Exploration

rMENf ACCOUNT EALANCES 12/O1/11

& Gas ERA 3,250,130
Mitagation 383.061



GRANT BALA'VCES - 1AO1/11

Authorized Amt Exoended Balance

2009 Northern 300,000 0 300,000
300,000 0 300,000
304,847 166,048 138,799

Southern
2007 Tank Battery

TOTALS 7 $166,048 $738,799

r EAtArvcEs - 1 2/01 /201 1

- Tongue River Info Project
Automated Maintenance Services, Inc.
Agency Legal Services - Legal
Central Avenue Mall

LLC - FY1 1 Engineering & Database Maint
Liquid Gold Well Service, Inc. - 09 Northern
Liquid Gold Well Service, Inc. - 09 Southern

-Brewer - 07 Southern Tank Battery (og-cb-134)

TOTALS

1 ,218,486
27,458
60,000

400
20,000

165,000
165,000
215,000

1 ,218,486 0
5,819 21,
7,574 52,426

400
0 20,000
0 16s,000
0 165,000

166,048 48.9s2

1,87',t.344 1,398,327 473.017

Legal Services Expenditures in Fy 12

Case
Amt Spent Last Svc Date

BOGC Duties 7,574 10t11

Total

7.574



EXHIBIT 2

Montana Board of Oil and Gas Gonservation
Summary of Bond Activity

101 1 1 1201 1 Throuoh 12/ 1 41201 1

Approved

A. B. Energy LLC

Chester MT

Certificate of Deposit

Avery Bakken Disposals, LLC

Stanley ND

Certificate of Deposit

Charger Resources, LLC

North Richland Hills TX

Surety Eond

Keesun Corporation

Cut Bank MT

Certificate of Deposit

Kelly Oil and Gas LLC

Roundup MT

Letter of Credit

Kelly Oil and Gas LLC

Roundup MT

Letter of Credit

Kelly Oil and Gas LLC

Roundup MT

Letter of Credit

Landtech Enterprises, LLC

Sidney MT

Certificate of Deposit

Shadweli Resources Group, LLC

Richmond TX

Certificate of Deoosit

$50,000.00

$10,000 00

$50,000.00

$5,000.00

$10,000.00

$10,000.00

$10,000.00

$10,000.00

$10,000.00

693 M1

FIRST STATE BANK OF SHELBY

694 T'1

STOCKMAN BANK, SIDNEY

697 M1

U.S. Specialty Insurance Co.

2545 T2

Stockman Bank, Cut Bank

645 T3

FIRST SECURITY BANK OF ROUNDUP

645 12

FIRST SECURITY BANK OF ROUNDUP

645 Tl

FIRST S::URITY BANK OF ROUNDUP

4245 T3

Wells Fargo Bank, NA

687 T2

Wells Fargo Bank, NA

10t11t2011

$50,000.00

Multiple Well Bond

10t13t2011

$10,000.00
UIC Single Well Bond

12t5t2011

$50,000.00

Multiple Well Bond

11t15t2011

$5,000.00
UIC Single Well Bond

11/3t2011

$10,000.00

UIC Single Well Bond

11t3t2011

$10,000.00
UIC Single Well Bond

11t3t2011

$ 10,000.00

UIC Single Well Bond

11t14t2011

$10,000.00

UIC Single Well Bond

10t24t2011

$10,000.00
UIC Single Well Bond

11t1812011

$10,000.00
UIC Single Well Bond

Approved

Amount:

Purpose:

Approved

Amount:

Purpose:

Approved

Amount:

Purpose:

Approved

Amount:

Purpose:

Approved

Amount:

Purpose:

Approved

Amount:

Purpose:

Approved

Amount:

Purpose:

Approved

Amount:

Purpose:

Approved

Amount:

Purpose:

Approved

Amount:

Purpose:

Tomahawk Oil Company, Inc.

Roundup MT

7620 12

FIRST SECURITY BANK OF ROUNDUPLetter of Credit $10,000.00

Page 1 of 3



Montana Board of Oil and Gas Gonservation
Summary of Bond Activity

1 0l 1 1 1201 1 Throuoh 121 1 41201 1

Approved

Vaalco Energy (USA), Inc.

Houston TX

Surety Bond

Windy Butte Reclamation Facility, LLC

Powers Lake ND

696 Ml

RLI INSURANCE COMPANY

Approved

Amount:

Purpose:

10t25t2011

$50,000.00

Multiple Well Bond

$50,000.00

Certificate of Deposit

Forfeited

MSC Exploration LP

Houston TX

Certificate of Deposil

MSC Exploration LP

Houston TX

Certificate of Deoosit

North American Technical Trading Company, Inc

Oakbrook Terrace lL

Certificate of Deposit

695 T1

$lO,OOO.OO STOCKMAN BANK, SIDNEY

578 G2

$5,000.00 Independence Bank

578 G1

$5,000.00 Independence Bank

Approved

Amount:

Purpose:

Forfeited

Amount:

Purpose:

Forfeited

Amount:

Purpose:

10t24t2011

$10,000.00

UIC Single Well Bond

10t21t2011

$5,000.00

Single Well Bond

10t21t2011

$5,000.00

Single Well Bond

North American Technical Trading Company, Inc

Oakbrook Terrace lL

Certificate of Deposit

$10,000.00

$10,000 00

$10.000.00

$ 10,000.00

398 T1

Yellowstone Bank

398 T2

Yellowstone Bank

398 G4

Yellowstone Bank

398 G3

Yellowstone Bank

Forfeited

Amount:

Purpose:

Forfeited

Amount:

Purpose:

10t31t2011

$10,000.00

UIC Single Well Bond

10t31t2011

$10,000.00

UIC Single Well Bond

North American Technical Trading Company, Inc,

Oakbrook Terrace lL

Certificate of Deoosil

Forfeited

Amount:

Purpose:

Forfeited

Amount:

Purpose:

10131t2011

$10,000.00

Single Well Bond

10t31t2011

$10,000.00

Single Well Bond

North American Technical Trading Cornpany, tnc

Oakbrook Terrace lL

Certificate of Deoosit

North American Technical Trading Company, Inc

Oakbrook Terrace lL

Certificate of Deoosit

398 G2

Yellowstone Bank

Forfeited

Amount:

Purpose:

10/31t2011

$10,000.00

Single Well Bond

$10,000.00

North American Technical Trading Company, Inc

Oakbrook Terrace lL

398 G1

Yellowstone Bank

Forfeited

Amount:

Purpose:

10t31t2011

$10,000.00

Single Well Bond

Released

Certificate of Deoosit $10,000.00

Page 2 of 3



Montana Board of Oil and Gas Conservation
Summary of Bond Activity

101 1 I /201 1 Throuoh 121 1 41201 1

Released

Oil Quest Resources, Inc.

Arvada CO

Certificate of Deposit

Sonalta Resources, Inc.

Scottsdale AZ

Certificate of Deposil

Startech Energy Corp.

CALGARY AB

Certificate of Deposit

Stone Energy Corporation

Denver CO

Surety Bond

Weststar Energy, Inc.

Worland WY

Surety tsond

s583 M1

$25,OOO.OO NORWEST BANK OF HELENA, N A

408 Gl

$5,OOO.OO 1ST INTERSTATE BANK WEST BLGS

201 M1

$25,OOO.OO 1ST INTERSTATE BANK GREATFALLS

446 cl

$10,000.00 ArgonautlnsuranceCompany

8330 81

$1O,OOO.OO RLI INSURANCE COMPANY

Released

Amount:

Purpose:

Released

Amount:

Purpose:

11t28t2011

$25,000.00

Multiple Well Bond

10t20t2011

$5,000.00

Single Well Bond

12t2t2011

$2s,000.00
Multiple Well Bond

11t14t2011

$10,000.00

Single Well Bond

10t11t2011

$10,000.00

Blanket Bond

Released

Amount:

Purpose:

Released

Amount:

Purpose:

Released

Amount:

Purpose:

Page 3 of 3
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EXHI Brc +

463-2011

465-2011

470-2011

471-2011

474-2011

47 5-2011

476-2011

477-2011

478-2011

481-2011

484-2011

485-2011

486-2011

506-201 1

507-2011

534-2011

542-2011

557 -2011

5s9-2011

562-2011

563-201 1

564-2011

565-2011

coo-zu | |

568-2011

569-201 1

334-2011

JJO-ZU I I

392-2011

393-201 1

416-2011

418-2011

421-2.011

424-2011

430-2011

450-2011

1211512011

Default

Deiauli

oetiur
Default

Deiault

Defauit

Defauit

oefauit

Defauii-

oetauii
Defauit

Default

Default

Default

Default

oetauit

Defiult
Defauli

Default

Default

Oefautt

Default

Default

Default

Oefautt

oetauit

Default

Default

Default

Default

Default

Default

Defauli

Defauli
Oefault

Oetault

Default Docket,

Fidelity Exploration a pioOuition Co.

Fidelity Exploration a proOuction Co

XTO Energy Inc.

Xrurnergyrnc.
Marathon Oil Company

Marathon Oil Compan/
Marathon Oil Company

Marathon Oil Company,

Marathon Oil Company

Energy Corporation of America

TAQA North USA, Inc.

TAQA North USA, Inc.

TAQA North USA, Inc.

Brigham Oil& Ga; LP

Brigham Oil& Gas LP

Continental Resources I nc

Continental Resources I nc

Tomahawk Oil Company, Inc.

Oasis Petroleum Inc.

Oasis Petroleum, Inc.

Oasis Petroleum, Inc.

Oasis Petroleum, Inc.

Oasis Petroleum, Inc.

Oasis Petroleum, Inc.

Oasis Petroleum, Inc

Oasis Petroleum, Inc.

Samson Resources Company

Samson Resources Company

Slawson Exploration Company Inc

Slawson Exploration Company lnc

Brigham Oil& Gas LP

Brigham Oil & Gas LP

Brigham Oil & Gas LP

Brigham Oil& Gas LP

Brigham Oil& Gas LP

Mountarn Vrew tnergy, Inc.

Temp. Spacing

Temp. Spacing

Spacing Amenoment

Spacing Amendment

Temp. Spacing

Temp. Spacing

Spacing Amendment

Spacing Amendment

Spacing Amendment

Class ll Permit

Well Density

Well Density

Well Density

Temp. Spacing

Spacing Amendment
Spacing Amendment

Temp. Spacing

Class ll Permit

lemp. spactng

Spacing Amendment
Spacing Amendment

Spacing Amendment

Spacing Amendment
Temp. Spacing

Temp Spacing

Temp. Spacing

remp. spacrng

Temp. Spacing

Class ll Permit

Class ll Permit

Spacing Amendment

Spacing Amendment
Spacing Amendment
Temp. Spacing;remp. spactng
Temp. Spacing



tx6;b,l {

462-2011

466-2011

467-2011

468-2011

469-2011

472-2011

473-2011

480-2011

482-2011

483-2011

488-2011

489-2011

4s0-2011

491-2011

492-2011

493-2011

494-2011

495-2011

496-2011

497-2011

498-2011

499-2011

500-201 1

501-2011

504-2011

510-2011

512-2011

513-2011

514-2011

515-2011

516-2011

517-2011

519-2011

520-2011

521-2011

523-2011

524-2011

525-2011

526-2011

536-2011

538-201'1

541-2011

544-2011

s+s-z.ot1'

sqt-ioi'1

Appf ications to Hear, 1211512011

Montana Board of Oil & Gas
Fidelity Exploration & Production Co.

Fidelity Exploration & Production Co.

Whiting Oiland Gas Corporation
Primary Petroleum Company USA, Inc. Protested
XTO Energy Inc.

XTO Energy Inc.

Bensun Energy, LLC

TAQA North USA, Inc.

TAQA North USA, Inc.

G3 Operating, LLC

Topaz Oil & Gas Inc

NFR Bear Paw Basin, LLi
Whiting Oiland Gas Corporation
Whiting Oiland Gas Corporation
Whiting Oiland Gas Corporation
Whiting Oil and Gas Corporation
Whrting Oiland Gas Corporation
Whiting Oiland Gas Corporation
Whiting Oil and Gas Corporation
Whiting Oil and Gas Corporation
Whiting Oil and Gas Corporation
Whiting Oil and Gas Corporation
V/hiting Oiland Gas Corporation
Whiting Oil and Gas Corporation

Other

remp. spacrng

Temp. Spacing

Re-hearing

Protest

HOOilng

Pooling

Class ll Permit

Spacing

Spacing

remp. upactng

Spacing

Spacing, Vacate Field/Rute

remp. Spactng

Spacing Amendment
Spacing Amendment
Spacing Amendment
remp. spactng

Temp. Spacing

Temp.. Spacing

Temp. Spacing

Temp. Spacing

remp. Spaclng

Temp. Spacing

Temp. Spacing

Well Density

Well Density

Well Density

Well Density

Well Density

Well Density

Well Density

Spacing Amendment

Vacate Field/Rule

remp. spactng

SpaCing Amendment

Spacing Amendment

Spacing Amendment

Spicing Amendment
Spacing Amendment

Temp. Spacing

Spacing Amendment

Brigham Oil & Gas LP

Brigham Oil & Gas LP

Brigham Oil & Gas LP

Brigham Oil & Gas LP

Brigham Oil & Gas LP

Brigham Oil & Gas LP

Brigham Oil & Gas LP

Continental Resouries Inc

Contrnental Resources Inc

Continental Resources lnc
Continental Resources lni
Continental Resources lnc
Continental Resources I nc

Continental Resources" i nc

Continental Resources lnc
Continental Resources Inc

Continental Resources lnc
Continental Resources lnc - '- "*

Continentat neiources lnc - -- *

Contrlenlil g99ou1c9i rnl - " -

.. sgagins

rP99!1ng- 
ispaCing AmJnomeni.
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551-2011

553-201'1

554-2011

555-2011

558-2011

560-201 1

570-2011

5-2011

6-2011

11-2011

155-2011

156-201'l

157 -2011

240-2011

242-2011

296-2011

302-2011

342-2011

357-2011

387-2011

434-2011

435-2011

436-2011

437-2011

438-2011

439-2011

441-2011

445-2011

452-2011

453-2011

571-2011

572-2011

Continental Resources lnc

Blue Water Petroleum, LLC

Blue Water Petroleum, LLC

Blue Water Petroleum, LLC

Oasis Petroleum, Inc.

Oasis Petroleum, Inc.

bensun rnergy, LLU

Slawson Exploration Company Inc

Slawson Exploration Company Inc

Slawson Exploration Company inc

Abraxas Petroleum Corporation

Abraxas Petroleum Corporation

Abraxas Petroleum Corooration

Brigham Oil& Gas LP

Brigham Oil & Gas LP

Mountain View Energy, Inc.

G3 Operating, LLC

Fidelity Exploration & Production Co.

Continental Resources Inc

EOG Resources, lnc.

Brigham Oil & Gas LP

Brigham Oil& Gas LP

Brigham Oil& Gas LP

Brigham Oil& Gas LP

Brigham Oil & Gas LP

Brigham Oil & Gas LP

Brigham Oil & Gas LP

Brigham Oil & Gas LP

Slawson Exploration Company Inc

Slawson Exploration Company Inc

Zimmerman, Brent

Alnena rnergy LLU

Sp3cilO fmendment
Exception - Drilling

Temp. Spacing

remp. spacrng

Spacing

Temp,. Spacing

Re-hearing

Spacing

Pooling

Spqcyng

Temp Spacing

Temp Spaglng

Temp. Spacing

Pooling

Pooling

Temp Spacllg
Well Density

Temp. Spacing

Temp. Spacing

Spacing

Well Density

Well Density

Well Density

Well Density

WellDensity

Well Density

Well Density

Spacing

Spacing

Pooling

Show-Cause

Show-Cause
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1

1

1

1

1

1

1

1

I

1

1

i

ul

ul

ul

ul

UI

ul

ul

1

1

1

1

I

1

1

r:1

ul

^4

-4ul

r:1

UI

n)'

UI

ul

^4ul

)"' "

ul

Continued

Default

Oetautt

Continued

Continued

Default

'Continued

Continued

Continued

Continued

Default

Default

Continued

Default

Default

Default

Default

Default

Default

Continued

Continued

Continued

Continued

continieo

Continued

iContinueo

Continued

Applications Gonsistent With Proposed Statewide Rule (58)

Default XTO Energy Inc. 470-2011 Lee, John

Default XTO Energy lnc. 471-2011 Lee, John

Default Marathon Oil Company 474-2011 .Lee, John

Default Marathon Oil Company 475-2011 Lee, John

Defauit Marathon Oil Company 476-2011 Lee, John

Default Marathon Oil Company 477-2011 Lee, John

Default Marathon Oil Company 478-2011 Lee, John

G3 Operating, LLC 488-2011 O'Toole, Larry

whrting oil and Gas Coiporation +gi zoilt lee, lonn

Brigham Oil & Gas LP

Brigham Oil & Gas LP

Brigham Oil & Gas LP

Brigham Oil & Gas LP

Continental Resources Inc

Continental Resources Inc

Continental Resources Inc

Continental Resources Inc

Continental Resources lnc

Continental Resources Inc

Continental Resources lnc

Continental Resources Inc

Continental Resources Inc

Oasis Petroleum, Inc.

Oasis Petroleum, Inc.

Oasis Petroleum, Inc.

Oasis Petroleum, Inc.

Oasis Petroleum, lnc

Oasis Petroleum, lqc,

Oasis Petroleum, Inc.

Oasis Petroleum, Inc.

Brigham Oil & Gas LP

Brigham Oil & Gas LP

Brigham Oil & Gas LP

'Brigham Oil & Gas LP

505-2011 Gray, Scotti

506-201 1 Gray, Scotti

50J-2oiJ 
- 

Gray, Scotti

508-2011 Gray, Scotti

533-2011 Lee, Don

534-201; Lee, Don

5j5-2O1'l I ce Don

536-201 1 Lee, Don

537-2011 Lee, Don

539-201 1 Lee, Don

540-20l 1 Lee, Don

541-2011 Lee, Don

542-2011 Lee, Don

559-201 1 Lee, John

561-201 1 Lee, John

562-2011 Lee, John

563-20'1 1 Lee, John

564-2011 Lee, John

565-201 1 'Lee, John

566-2011 Lee, John

569-201 1 Lee, John

63-20i1 Gray, Scotti

64-2011 . GraV, 
lcot"ti .

65-2011 Gray, Scotti

69-2011 .Gray, Scotti

.. ..73-2.011 . Grlv, scottl-.

74-2011. Gray, Scotti

,77-2011 Gray, Scotti

.296-2011 O'Toole, Larry

erignam Oit & Gas LP 72-2011 Gray, Scotti

.Brigham 
Oil & Gas- LP

Brigham lil& Gas Lf
Brigham Oil & Gas LP

Mountain View Energy, lnc.

Withdrawn Whiting Oil and Gas CorOolltio-1 322-2011 - Lee, John-

Default Samson Resources Company 334-2011 Lee, John

Continued Samson Resources Company 335-201 1 .Lee, John

rDefault Samson Resources Company 336-2011 ,Lee, John

ig:ltl::9- - iPHhST gir & Gi: 
-Ll -." ."* .19?-2911,. "-;Gilv: 9gg-!tl ,

I Continued Brigham Oil & Gas LP l+t O-ZO1 1 r Gray, Scotti

Page 1



1

1

ul

ul

ut

UI

UI

Continued

Default

Oetautt

Continued

Oetautt

Continued

Default

Continued

Continued

Continued

Default

Continued

Default

41 1-2011

416-2011

.ita-zor
420-2011

421-2011

422-2011

424-2011

426-2011

427 -2011

42g-2X11

430-2011

q,iz-zott

,450-201 1

BriOham Oil & Gas LP

Brigham Oil & Gas LP 
.

Brigham Oil & Gas LP

Brigham Oil & Gas LP

BriOf-ram Oil & Gas LP

Brigham Oil & Gas LP

Brigham Oil & Gas LP

Brigham Oil & Gas LP

B19ham Oil & Gas LP

Brigham Oil & Gas LP

Brigham Oil & Gas LP

Brigham Oil & Gas LP

Mountain View Eneriy, Inc.

Gov:s:oj,i. ._ .

Gr?y,:c?iti 
.

Gray, Scotti

Gray, Scotti

!ray, 
s.gotti 

.

,G1av,Sc9tti

,Gray, Scotti

Gray, Scotti

Cray, Siotti

Gray,:-Ttti

G1ay, Scotti

GraV, Scotli

'O'Toole, Larry
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Designation of Spacing Units With Additional Wells (8)

Whrting Oil and Gas Corporation

Whiting Oil and.Gas Colporation

Whiting Oil and Gas Corporation

Whiting Oil and Gas Corporation

Whiting Oil and Gas Corporation

Whiting Oil and Gas Corporation

Wnitilg Oil and Gas Corporation

Whiting Oil and Gas Corporation

495-201 1 Lee, John

496-2011 Lee, John

tst-isit Lee, iohn

498-201 1 Lee, John

499 2011 L9e, John

500-201 1 Lee, John

501-201 1 Lee, John

SOI-ZS|| Lee, John



82-L7-2OL. (Tempordry)Establishment of well spacing units. (1) To prevent or to assist in preventing
waste of oil or gas prohibited by this chapter, to avoid the drilling of unnecessary wells, or to protect
correlative rights, the board, upon its own motion or upon application of an interested person, after
hearing, may by order establish:

(a) temporary spacing units on a statewide basis orfor defined areas within the state for oil, gas, or
oil and gas wells drilled to varying depths; and

(b) permanent spacing units for a discovered pool, except in those pools that, prior to April 1, 1-953,

have been developed to such an extent that it would be impracticable or unreasonable to establish
spacing units at the existing stage of development.

(2) Ihe size and the shape of temporary spacing units must be established to promote the orderly
development of unproven areas and must be uniform throughout the surface area and depths covered
by the unit. A temporary spacing unit must remain in effect untilsuperseded by an order issued by the
board or until a permanent spacing unit is established.

(3) Permanent spacing units do not need to be uniform in size or shape but must result in the efficient
and economic development of the poolas a whole. In establishing permanent spacing units, the acreage
to be embraced within a unit and the shape of the unit must be determined by the board based upon
evidence introduced at the hearing. The board may divide a pool into zones and establish spacing units
for each zone if necessary for a purpose mentioned in subsection (1-)or to facilitate production through
the use of innovative drilling and completion methods. The spacing units within the zone may differ in

size and shape from spacing units in any other zone but may not be smaller than the maximum area that
can be efficiently and economically drained by one well.

(4) An order establishing temporary or permanent spacing units mav permit onlv one well to be

drilled and produced from the common source of supplv on anv spacing unit. The well must be drilled at
a location authorized bythe order, with an exception as may be reasonably necessary. The well location
exception may be included in the request to establish permanent ortemporary spacing units if, upon
application, notice, and hearing, the board finds that the spacing unit is located on the edge of a pool or
field and adjacent to a producing unit or, for some other reason, that the requirement to drill the well at
the authorized location on the spacing unit would be inequitable or unreasonable. The board shall take
action to offset any advantage that the person securing the exception may have over other producers by

reason of drilling the well as an exception. The order must include provisions to prevent production
from the spacing unit from being more than its just and equitable share of the producible oiland gas in
the pool.

(5) An order establishing temporary or permanent spacing units for a pool must cover all lands

determined or believed to be underlaid by the pool and may be modified after notice and hearing by the
board to include additionalareas subsequently determined to be underlaid by the pool.

(6)The board, upon application, notice, and hearing, mav increase or decrease the size of a

temporarv or permanent spacing unit or permit the drilling of additionalwells in a spacing unit for a

purpose mentioned in subsection (L).
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Requests for 200' and/or 500' Setbacks in Elm Coulee Area (19)
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Project Summary
Intellectuol merit

This proposal is to request funding to build a combustion tube apparatus to study in-
situ combustion of hearry oil. In-situ combustion is a promising technique in the area

of heavy oil recovery. Heavy oils are dense, viscous crudes that do not flow easily
and cannot be produced by conventional means. In-situ combustion remedies this by
using heat to lower the viscosity of the oil and break the long hydrocarbon chains.

Through burning the heavy residuals, lighter, upgraded oil is produced. In-situ
combustion has been used in the oilfield and improvements of the method are

currently being studied.

The combustion tube setup we are proposing would allow properties of the upgraded
oil, temperatures, rates of growth of heated areas and properties of effluent gasses to
be measured. This instrumentation grant would allow for the construction, testing and

application of a versatile in-situ combustion tube apparatus, with precise mass flow
control, heat control, thermal imaging equipment, gas chromatography and various
tube set-ups. It will be used in conjunction with a newly developed simulation model
and when completed will help tune the simulator. The combination of lab apparatus

and computer simulation will be an effective tool to study in-situ combustion and

propose new enhancements to the process.

Broader impact

Montana Tech is in a good position to study heavy oil recovery. US reserves of heavy

crude are nearby, and with our transfer agreement with two Alberta schools, many
students arrive at Tech with a strong interest in working with heavy oil. The
undergraduate class in Thermal Recovery is very popular, and a new graduate class is

being developed to specifically study in-situ combustion and work with this
apparatus. Graduate students will be able to work with this apparatuso and a number
of graduate and undergraduate students will be able to obtain funding to assist with
the construction and testing of the apparatus. This new equipment will also be a
centerpiece of various engineering outreach events, and could be rlsed to help
generate enthusiasm about petroleum engineering among K-12 students.

In addition to the various educational uses of this equipment, this equipment will
allow the department to conduct research in enhanced in-situ combustion, such as

experimenting with different well configurations, solvents, and catalysts. Another
important research opportunity will be in studying the effluent gasses produced,

mainly CO and COz, and modeling how they are sequestered or migrate. We will also

make this apparatus available to industry partners to conduct the preparatory

laboratory analyses required to implement a field scale in-situ combustion project.



1.

1.1

Project Description

Objectives and Expected Significance

The main objective is to build a versatile combustion tube apparatus to simulate in-situ
combustion of heavy crude oil. In order to predict recovery or other important parameters of a
proposed in-situ combustion operation, specific lab tests need to be run using this type of
apparatus. Establishing this lab will also allow for the conduction of research into improvements

of the in-situ process and provide a controlled environment to study explosions in industrial
settings. In addition, this lab will provide students with hands-on experience with this important
recovery technique and establish Montana Tech as a resource for local industry as they design
recovery operations for eastern Montana heavy crudes. The in-situ combustion process will also

be modeled with a newly developed thermal reservoir simulator model. The laboratory results
will be initially used to calibrate the simulator, and the simulator will then be able to help design
and verify new combustion tube experiments.

1.2 Background and Technical Need

In Situ Clombustion Background

It has been reported that up to 70% (1) of the world's remaining oil resources are heavy oils,
including reserves in Canada and in eastern Montana. Recoverable reserves in the range of 1

billion barrels are believed to exist in the Jurassic Swift formation in Montana. (2) These heavy
oils are produced using a variety of enhanced oil recovery techniques that lower the viscosity of
the crude thus allowing it to flow to the producing wells. Common thermal recovery techniques
include injecting steam to heat the oil and the reservoir, and creating a combustion process in the
reservoir itself. This latter process, known as in-situ combustion, has a lot of advantages along
with many challenges. The process of in-situ combustion involves injecting oxygen, air, or
oxygen enhanced air into an oil reservoir. This injected air creates a burning front which moves
away from the injector wells in the direction of the producers. Ahead of this burning front is a

mobile bank of upgraded oil which can be produced. Multiple processes are taking place during
in-situ combustion. When oxygen is initially injected, a low-temperature oxidation takes place

causing a release of heat and an increase in temperature. This temperature increase can lead to a

spontaneous ignition and create the burning front (3). The high temperatures ahead of the
burning front cause cracking ofthe heavy oil, producing a coke-like substance that serves as the
fuel for the combustion (4). The remaining oil is lighter and less viscous, and moves ahead of the
burning front towards the producing wells. The in-situ combustion process not only makes the
oil less viscous, thus allowing it to be produced, it also upgrades the heavy oil, thus reducing the
amount of refining required.

A number of methods have been proposed in order to enhance this in-situ process, including
following the injection of airloxygen with water in a process known as wet combustion (5). The



heat in the recently burned zones will vaporize the water, thus creating the benefits of a

steamflood along with the fireflood. Other enhancements include reversing the direction of the
combustion to prevent a cold oil bank from forming around the producing well and restricting
flow (6) and adding catalysts or solvents (7). The proposed laboratory equipment will be able to
model these enhancements and investigate new ones as well.
In-situ combustion is a promising technique in many respects. It produces a high percentage of
the original oil in place, the oil that is produced has been upgraded to lighter crude, and the
injected air is abundant and cost effective. It has been noted, however, that in-situ combustion
may not have reached its full potential (8) in field applications, and more research into both basic
in-situ combustion and enhanced techniques is necessary.

Laboratory results from combustion tubes

In many forms of thermal recovery, such as steamfloods, basic calculations can be done quickly
to estimate oil recovery and the size and growth rate of the heated area. These calculations are

based on general reservoir information such as permeability and porosity, basic and easily
measured oil and gas properties such as specific gravity and viscosity, and tabulated heat
properties of water and reservoir rock (9,10). Such calculations can be a first step in deciding
whether to proceed with a project. In the case of an in-situ combustion proposal, however,
significant laboratory work is required in order to estimate oil recovery.
One of the first things that need to be determined to evaluate a potential fireflood is the amount
of fuel that will be consumed per bulk reservoir volume. This is typically found in the lab by
saturating a core or sandpack with a sample of the crude from the reservoir, placing it in a

combustion tube, and measuring the amount of fuel used. This amount is then corrected due to
the difference in porosity of the lab sand pack and the reservoir rock using equations such as

Nelson and McNiel's (11).

*^ =I*mE... .........(r)

rnp: rn&SS of fuel burned per bulk reservoir volume
rn6i rIloSS of fuel burned per bulk volume of lab sample (core or sandpack)
<p: porosity of the reservoir
qE: porosity of the core or sandpack

The mass of fuel burned per unit volume in the lab will be able to be obtained by a mass balance
based on careful measurements of the initial elements in the combustion tube, the remaining
elements in the tube, and the liquids and gases collected at the end. With the knowledge of fuel
consumed, it is possible to estimate the amount of air or oxygen required for a field scale project.
Since in-situ combustion involves a chemical reaction of the oil with the oxygen, the parameters

of that chemical reaction are also relevant to the process. While combustion of a single
hydrocarbon in oxygen or air can be described as a fairly simple chemical equation, the



combustion of a complex mixture of hydrocarbons in oxygen results in an equation with two
important unknowns.

C H, = (l - 0.5m' +0.25 x)O, + (l - m' )C O, + m' C O * ! H rO...................(2)
L

These unknowns are x, the atomic hydrogen/carbon ratio for the heavy oil and m', the ratio of
CO to the total amount of COz and CO produced by the reaction. Both of these can be measured
using this lab apparatus using a relationship such as: (10)

( o.zl, ^, - t,,x = 4(l- 
^')l 

;Y) r"

\ c.r,r,

Cp2l Concentration of N2

c62: concentration of 02

C662t CollCentration of COz

In addition, other kinetic parameters can be determined experimentally that will allow for the
prediction of time to ignition in a reservoir (12) and with all these factors determined, it is
possible to predict the amount of oil produced from an in-situ project using a method such as the
one described in Nelson and McNiels (11) paper, in which the oil produced is calculated as a
function of the burned volume of the reservoir, which is in turn a function of the parameters
described above, such as the mass of fuel burned and the air used.

Simulation Model
As a companion to the lab apparatus, a nurnerical model of the combustion tube was built to run
in the Eclipse Thermal reservoir simulator. When the combustion tube apparatus is built and
tested, this numerical model can be tuned to the actual experiments. Once that is done, it can be
used to help understand issues relating to scale, such as the effects of the boundary of the
combustion tube; as a first step to suggest new experiments; and to determine if the lab
equipment is performing as expected with each new project.
The simulator was built to model a core of the same size as the actual core in the combustion
tube apparatus. The porosity and permeability were set to reasonable values for an oil sand, with
permeability in all directions of 2000 mD and a porosity of 30o/o.. The simulation experiment
runs for approximately two months, with an initial air injection rate of 0.1 mcf/day which is
raised to 0.4 mcf/day after the first month.



Figure 1: Temperature profile in the core at the beginning of the combustion.

Figure 2: Temperature profile the end of the simulation run.

Figure 3: Oil Saturation at beginning of saturation run



Figure 4: oil saturation at a later point in ,t" 'il::1,i::"liJ;:li;yri::I.where the displaced oil has moved to increase

The simulation runs indicate that the combustion fronts are not stable. Unstable combustion
fronts are considered one of the major drawbacks of in-situ combustion (13), therefore a major
research goal of both the in-situ combustion tube and the simulated combustion tube is to
determine if adding catalysts or solvents can lead to a more parabolic front.
In addition to the lab scale combustion tube simulation shown above, a second simulator model
was created of a field scale in-situ combustion project. This model is currently being tuned by
using the parameters described in a paper presented at the 1987 SPE Reservoir Simulation
Symposium that provides valuable case study data of field and simulation tests (14).

1.3 Instrument Description

The work proposed here is to construct an in-situ experimental apparatus or combustion tube
apparatus. Figure 5 illustrates the basic apparatus, and figure 6 is a more detailed description of a
proposed combustion tube.

The combustion tube apparatus will consist of an insulated two-part combustion tube with an
inner tube which will typically be filled with either a water, sand and heavy crude oil mixture or
a core sample, modeling a typical heavy oil reservoir. A second tube will also be developed that
will allow for a horizontal producing well to be modeled.
This inner combustion tube will be placed in the center of an outer tube filled with sand or
another insulating material such as vermiculite. For in-situ experiments, the combustion tube will
have heating bands on the outside that are controlled with thermocouples inside the tube to
minimize heat loss to the tube, enabling us to model a large reservoir that has liule to no heat loss
to the surrounding formations. This design of the external heaters is motivated by the work of
Vossoughi, et al (15).

The outer tube serves two purposes, it insulates the combustion tube and it provides a safety
barrier in case of a rupture of the inner combustion tube. Temperature measuring sensors will be
placed in both the inner and outer tubes in order to plot temperature profiles.



The tube is connected to an oxygen and/or air tank, and the flow of air from the tanks is
controlled by a mass flow controller. A pressure transducer allows the pressure of the air going
into the combustion tube to be monitored. A small separator will be located at the other end of
the combustion tube to separate out the produced oil and effluent gases. A gas chromatograph
will be used to determine the composition of these produced fluids, as well as the composition of
the initial heavy oil, so that upgrading of the healy crude can be observed and measured. Using
the work of M. Greaves et al as a starting point (18) we will also construct a second tube better
designed to model the horizontal producer of the THAI configuration.
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Figure 5: Diagram of Combustion Tube Apparatus
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Figure 6: Detail of the combustion tube

1.4 Education and Research Applications

The purposes of constructing this equipment are to use it in conjunction with the undergraduate
and graduate courses in thermal recovery and mine safety, provide research opportunities for
graduate students, provide a tool for local producers to evaluate proposed in-situ projects prior to
pilot tests, and developed research projects involving testing solvent and catalyst enhanced in-
situ and mine safety.

Educ ati onal applications

PET 4420 Thermal Recovery Operations: In-situ combustion is challenging to visualize and
model mathematically, so providing a meuuls for students to actually observe the process would

9



greatly aid their understanding. In this course, which is currently taught every spring semester,
students would participate in setting up, running and analyzing the results of a simple forward in-
situ combustion experiment and would have the opportunity to observe whatever additional
experiments are cunently in process. By working on the equipment, students would learn how to
prepare samples, measure the compositional changes of the oil, the rate of combustion and the
properties of the effluent gases.

PET 5080 Thermal Recovery Methods: This class is listed in the Montana Tech catalog but
has not been offered in recent history and has a very open ended course description. It is planned
to make this course a regular offering for graduate students and interested undergraduates, with a

focus on the in-situ combustion process and its enhancements. The combustion tube lab
apparatus would play a significant role in the exercises and activities in this class. Students
would gain hands on experience with the apparatus, and use it to run both simple forward
combustion tests and more advanced processes. The data they collect would be used to design in-
situ field tests. This will be valuable experience as the students will be entering an industry
where heavy oil dominates the remaining reserves.

Graduate and Undergraduate Research: Work on this equipment, both in its development and
later use can provide topics for undergraduate research projects, Master's thesis topics for
students in our graduate petroleum engineering program and doctoral level work for students in
our current joint Ph.D. programs with the University of Montana and Montana State and our
proposed doctoral programs at Montana Tech. This proposal also includes funding for three
students, two graduate and one undergraduate, who will participate in the construction, testing
and maintenance of the apparatus.

K-12 f,ducation: Although the main focus of this proposal is to construct an apparatus for
undergraduate education, graduate education and research, there may be opportunities to
demonstrate this instrument to areaK-12 students to encourage interest in the field of petroleum
engineering. The petroleum industry is facing a workforce crisis, and while enrollment is up in
many petroleum engineering programs including Montana Tech's, there is concern that it will
not be enough to meet the needs of the industry as it is facing what is commonly referred to as

the'Big Crew Change'(16). In 2006, a survey of high school students was developed to gauge
the students' interest in pursuing a career in petroleum engineering. One perception that was
common among these students was that the petroleum industry was low tech, and didn't capture
their interest like perceived high tech fields did (17). One proposed solution was to expose
students at an earlier age to some of the high tech research and modeling utilized by the industry.
A demonstration of the in-situ combustion process in the combustion tube, paired with 3D
graphic movies of the simulation model may be a good method of showing students this side of
the industry and encourage them to consider careers in the oil and gas industry.

10



Montana Tech has a long history of inviting K-l2 students to the campus to participate in various
activities that showcase science, math and engineering, and a demonstration of this apparatus
would be a good fit for many of these events.

Research Applications

In Situ Combustion: The research plans for this apparatus in the area of heavy oil recovery fall
into two categories. The first is to perform the necessary laboratory work to determine the
appropriate parameters for pilot projects utilizing basic forward in-situ combustion. The
availability of the apparatus will be made know to area oil companies that are working in this
area and they will be invited to work with our department to design the required tests. As many
Montana Tech alumni are working in thermal recovery, the process of making the proper
contacts will be simplified. The second research category involves looking at enhancements and
modifications to the in-situ combustion process. These fall into four general groups: reverse
combustion, where the combustion front moves in reverse from the producing well towards the
injecting well; wet combustion, where the forward combustion process is followed by a water
injection which is turned to steam by the remaining heat in the burned zone; the addition of
solvents or catalysts to stabilize the combustion front, and toe heel air injection (THAI), where a
vertical injection well is placed at the toe of a horizontal producer. Of these four groups, the first
three can be modeled with this apparatus. Future plans will include developing a third
combustion tube setup for THAI studies that can be used with this apparatus.
Funding sources for this research include the DOE and RPSEA (Research Partnership to Secure
Energy for America) in addition to corporate support. Results of the research will be
disseminated through articles and presentations in SPE conferences and joumals, reports to
project sponsors, and graduate thesis and dissertations.

1.5 Plan of Work

Stage /: (approximately 6 months) At the start of this period graduate and undergraduate
students will be hired, and the equipment required will be ordered and set up. Training will be
scheduled on the set up and use of the gas chromatograph for heavy oil and of the use of the
Eclipse combustion tube model.
Stage 2: (approximately 9 months) During this period, the combustion tube apparatus will be
assembled and basic component testing will be performed. Any changes that need to be made to
the simulation deck will be made at this time so that the dimensions and other relevant
parameters of the model are the same as for the combustion tube.
Stage 3: (approximately 6 months) At this stage, three tests of the apparatus will be completed, a
basic test involving the forward in-situ combustion of heavy oil as would be done for a
classroom demonstration, a second enhanced combustion test, and an explosion test. For the first
two tests, a conesponding simulation run will be conducted using Eclipse, and the combustion
tube results will be compared with the simulation results.

1.1



Stage 4: (approximately 3 months) During this stage, improvements based on the test results will
be made to the combustion tube apparatus and any problems discovered will be corrected. The

simulation deck will also be tuned based on the combustion tube results. More in-situ nrns may

be performed at this time to further test the system. At this point a user's manual will be written
as well.

1.6 Management Plan

Once the equipment is developed, there will need to be a management plan in place to ensure

that it continues to be useable in the future. One major step in doing this will be to include the

writing of a comprehensive user's guide in the project's plan of work. This user's guide will be

useful in bringing new students, faculty and researchers up to speed on the operation and

maintenance of the equipment. It will include sections on setup, packing combustion tubes,

operation, data collection, safety, repair, parts replacement, and the simulation model, and will
reference the user's guides that come with the auxiliary equipment, such as the gas

chromatograph.

The lab apparatus will be stored and utilized in the research lab in the Petroleum Engineering

department, except for when performing explosive experiments, at which point the necessary

components will be moved to an outside pad. The in-situ combustion tube and the auxiliary
equipment will become the property of the Petroleum Engineering department, and maintenance

costs will be covered by program fees, new research funding generated by the apparatus and

corporate support. The PI will coordinate the management of the apparatus.
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3. Budget

Equipment s106,000
Gas chromatograph s75,000

Profile temperature probes s6,000

Heating bands and controllers 520,000

Data acquisition unit s5,000

Computer s10,500
Supplies S51,2oo
Mass flow controller S1,7oo

Inlet pressure transducer and meter s4,200

Backpressure regulator s1,000

Liquid gas separator Ssoo

Mass flow meter (gas) s800

Combustion tubes s4,000

Misc tubing, valves, fittings and supplies S17,oo0

Gas and regulators s2,000

Machine shop time/equipment Sls,ooo
Furniture, benches, insulation s5,ooo

Salary s158,852
4 Months Summer Salary S. Schrader s33,432

4 Months Summer Salary R. Schrader s25,320

2 graduate students S78,ooo

2 undergraduate students S22,1oo

Benefits su,691
Faculty Benefits 25% s14,688
Student Benefits 3% Sg,oo:
Tuition S78,o8o
Indirect costs (30.5% of salaries and benefits) Stt,660
Total 5499,983
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Budget Justification

Equipment

a. Gas chromatograph: The gas chromatograph is necessary to determine the
chemical make-up of the heavy oil prior to combustion and of the lighter
oil produced at the end of the combustion process. This allows the amount
of upgrading caused by the in-situ combustion process to be measured.
The likely choice will be an Agilent GC with a low thermal mass column
suitable for heavy oil.

b. Temperature probes: custom temperature probes by omega will be
inserted in both the inner and outer combustion tubes will allow for
accurate mapping of the temperature profile of both in-situ combustion
and industrial explosion experiments.

c. Data acquisition unit: Necessary to collect pressure and temperature data
from inside the combustion tube and at the inlet and outlet.

d. Heating bands and controllers: These will be used to raise the temperature
of the metal combustion tube to match the intemal temperature so that heat
loss to the tube is minimized.

Computer hardware and software: A PC or laptop is necessary to work with the
data acquisition unit ($500), and the remaining funds ($10,000) will be to pay for
the non-donated portions of the Eclipse/Petrel software suite which will be used
for modeling the in-situ combustion tube experiments and visualizing the results.

Supplies

a' The mass flow controller, pressure transducers and meterso backpressure
regulator, liquid-gas separator and mass flow meter are all components of

b.

the combustion tube apparatus as seen in Figure 5.
combustion tubes: This item is for the materials to build multiple inner
and outer combustion tubes.
Miscellaneous tubes, fittings and supplies: This item covers all the
necessary connections, tubes and fittings as well as any unforeseen
expenses or replacement of components damaged during shipment,
construction or testing.
Gas and regulators: This item will cover the necessary nitrogen, oxygen
and other tanks and regulators.
Machine shop equipment: This item will cover the purchase of small
machining tools including a metal lathe for building the combustion tubes.

1.

2.

J.

d.

e.

1.5



f. Furniture, benches and insulation: This item will cover the construction of
the concrete table that the combustion tube will sit on, as well as a
computer table and other chairs and tables as necessary.

4. Salaries and Benefits

a. Summer salary for PI and Co-PI's: Susan Schrader and Richard Schrader
will each draw two months summer salary per project year and be
responsible for the supervising and participating in the construction of the
apparatus, design experiments and tests and supervise students. In
addition, Dr. Schrader will work with the simulation deck

b. Graduate students: Two Masters-level graduate students will be funded
with this project. The funding will cover a salary at the school's current
rate plus 4 semesters of tuition at the out-of-state level per graduate
student. The graduate students may also be given summer employment at
a full time rate.

c. Undergraduate students: Two undergraduate students will also work on
this project during the academic year helping with the construction and
use of the equipment. Undergraduate participation in this project is
desirable as it will provide some continuity as a student who begins work
on this project may be around for a second project after the combustion
tube is completed.

4. Facilities and Special Considerations

The Petroleum Engineering department has just completed a move into a new building, with
new state of the art research and teaching lab space. This equipment will be built and used in the
reservoir engineering and research laboratory in this new building. A special concrete table will
hold the combustion tube apparatus, which along with the nested tubes will provide a safety
margin in case of a rupture of the inner tube. After construction, the equipment will be
maintained along with the other equipment in the research lab, including a state of the art
fracture conductivitv svstem.
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Biographical Sketch for Susan M. Schrader, PI
Department of Petroleum Engineering, Montana Tech of the University of Montana

Butte, MT. 59701, (406) 496-4796, sschrader@mtech.edu

Educational Experience
New Mexico Tech
University of New Mexico
New Mexico Tech

Professional Experience
Montana Tech
UT of the Permian Basin
New Mexico Tech
New Mexico Tech
ENMU-Roswell

Selected Publications

BS Mathematics
MA Applied Mathematics
PhD Petroleum Engineering

Assistant Professor
Assistant Professor
Post-doctoral Researcher
Research Assistant
Mathematics Faculty

1988
1993
2004

2008-Present
2006-2008
2004-2006
2001-2004
1996-2003

2.

l. Steinberg, S., Das, B., Schaffer, S. and weber, S.M.: "Finite Difference Methods for
Modeling Porous Media Flows," inTransport in Porous Media,v 17 (1994) p. 171-200.
Balch, R.S., Ruan, T., and Schrader, S. M.: "Automating Basic Exploration processes
lJsing an Expert System: Applications to the Delaware Basin", in The Permian Basin:
Back to Basics: West Texas Geological Society, Publication No. 03-l 12,p.2t5-294.
Schrader, S.M.: "A New Method of Recoverable Reserves Estimation Using an Expert
System," presented at the 2004 SPE Annual Technical Conference Intemational Student
Paper Contest, Houston, September 26.

4. schrader, s.M. and Duettra, P., "Mathematics", in Lyons, B. and pligsa, G.J.: standard
]'Iandbook of Petroleum and Natural Gos Engineering,2nd ed.,Butterworth-Heinemann,
2004.

5. schrader, s.M., Balch, R.S., Ruan, T.: "Using Neural Networks to Estimate Monthly
Production: A Case Study for the Devonian Carbonates, Southeast New Mexico," paper
sPE 94089, presented at the 2005 sPE Production and operations Symposium,
Oklahoma City, April 17-19.
Li, G., schrader, s.M., Balch, R.s., and Ruan, T.: "Interpretations of Stratigraphic
Inclines and Fractures of the Low Hill Carbonate Reservoirs, Liaohe Depression,
Northeast China," presented at the 2006 AAPG Annual Convention, Houstono April 9 -
12.
Schrader, s.M., Balch, R.s., and Bunnell, D.: "where will rhe Next Generation of
Petroleum Engineers Come From? Disturbing Observations from a Texas Oil Town.',
presented at the 2007 SPE Annual Technical Conference and Exhibit. Anaheim.
November l1-14.
Balch, R.S., Schrader, s.M., and Ruan, T.: "Knowledge Engineering: collection,
Storage and Applications of Human Knowledge in Expert System Development," in
Expert Systems, v 24(5), November 2007 p 346-355

7.

6.

77



g. Schrader, S.M., Balch, R.S., and Ruan, T.: Understanding Neural Networks and their
Applications in Petroleum Engineering." presented at the 2008 Southwestern Petroleum
Short Course, Lubbock, Aprll 23 -24.

10. Schrader, S.M.o Balch, R.S., and Ruan, T.: The Fuzzy Expert Exploration Tool for the
Delaware Basin, Development, Testing and Application, in Expert Systems with
Applic ations, 2008, doi : 1 0. I 0 I 6/j .eswa.2008.08. 004

Synergistic Activities

o Developed and taught courses in the thermal recovery of heavy oil and in
reservoir simulation.

o Research assistant and post-doctoral researcher on DOE project involving the

development of a successful expert system for oil exploration

o Has attended courses in Eclipse and Eclipse Thermal reservoir simulation
o Reviewer for ARPA-E and for the Society of Petroleum Engineers Journal of

Reservoir Evaluation and Engineering
o Active member of the Society of Petroleum Engineers and a licensed

professional engineer (Texas #100571, MT #19748)

Collaborators and Other Affiliations

Collaborators and Co-Editors

Dr. Paul Conrad Montana Tech

Dr. David Bunnell Montana Tech

Dr. Robert Balch New Mexico Petroleum Recovery Research Center

Dr. Roger Ruan New Mexico Petroleum Recovery Research Center

Dr. Stanly Steinberg University of New Mexico
Mr. Guohui Li PetroChina / China University of Petroleum

Graduate Advisors and Postdoctoral Sponsors

Dr. Robert Balch New Mexico Petroleum Recovery Research Center

Dr. Lawrence Teufel New Mexico Tech

Dr. Tom Engler New Mexico Tech

Dr. Bob Bretz New Mexico Tech

Dr. Jerry Parkinson Los Alamos National Laboratory

Thesis Advisor for:

Joshua Isaiah Montana Tech

Issac Attoborah Montana Tech

Kesiena Doghor Montana Tech

Brad Doyle Montana Tech



Biographical Sketch for Richard J. Schrader, Co-pI
Department of Petroleum Engineering, Montana Tech of the University of Montana

Butte, MT. 59701, (406) 491-1489, ootigik@hotmail.com

Educational Experience
New Mexico Tech

Professional Experience
Montana Tech
New Mexico Tech

Selected Publications

BS Petroleum Engineering

Research Staff ilab Associate
Senior Laboratorv Associate

r985

2009-Present
1985-2006

l. Sydansk, R.D., Al-Dhafeeri, A., Xiong, y., Schrader, R., and Seright, R.S.:
"Characterization of Partially Formed Polymer Gels for Application to Fractured
Production Wells for Water-Shutoff Purposes," SPE Journal of Production and Facilities.
Vol. 20, No. 3 (August 2005) 240-249.

Synergistic Activities

o Principal laboratory staff for eight major funded projects on enhanced oil
recovery

o Significant experience with the design and construction of core floodins
equipment and core confinement systems

o Laboratory competencies include conducting high pressure, high temperature
experiments and rheological and PVT studies using state of the art syringe
pumps, rheometers, data acquisition units, total organic carbon analyzers,
quartz precision differential pressure transducers and other lab equipment

r Proficient in machine shop practices
o Active member of the Society of petroleum Engineers

Collaborators and Other Affiliations

Dr. Paul Conrad Montana Tech
Dr. Susan Schrader Montana Tech
Dr. Randy Seright New Mexico Petroleum Recovery Research Center
Dr. Abdullah Al-Dhafeeri Saudi Aramco
Dr. Robert Lane Texas A&M
Dr. Jenn-Tai Liang University of Kansas
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EXHIBIT 7

12/L3/2oLt

Montana Board of Oil and Gas Conservation

Development of
Procedures Manuals

and a
Field Inspection System

Procedures Manual
New document based on several sources. Existing BOGC Inspection Procedures

- Written documentation

- Interviews/Ride-alongs with f ield inspectors. Mapped one-to-one to appropriate 8OGC
regulations

. EPA manuals, as appropriate

. Electronic format with revision system

Addresses concerns 7 ond 2

Concerns from the Audit

1. lnspection procedures, documentation and
risk prioritization (Recommendations L, Z,3l

2. Timelines and guidelines for policy
enforcement and corrective actions
(Recommendation 4)

3. BOGC compliance with State of Montana lT
policies (Recommendations 5, 6 and 7)

Field Inspection System

New tablet-based inspection system with
coordinated server application
. Standardized reporting form(s) with data pre_

filled from RBDMS.
. System synchronizes data with RBDMS via secure

ethernet or wireless
. Automated re-inspection reminders

Addresses concerns 7,2, 3 ond 4

Contract for Services

Generate RFP and award contract (BOGC)

- Allocate tasks to internal and external resources

Phase 2 - Develop deliverables (External)

- Working document and software substantially
complete by Nov 2012

- Testing and revision through Feb 2013

- First article, April 2013

lrl,

Proposed - Two-Phase project
. Phase 1- Develop scope-of-work

; Review pertinent documents
. Existing procedures documentation, forms
. Report from the Legislative Audit Committee
. EPA UIC manual
. Applicable Montana Regulations

- Write specifications
. Recommended deliverables
. Estimate of effort
. Draft of RFQ
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Montana Tech lnterdisciplinary Team
. Petroleum Engineering

- John Getty, Mary North-Abbott, Leo Heath, Sue
Schrader

. Technical Communication

- Chad Okrusch, Heather Shearer, Kay Eccleston
. Computer Science and Software Engineering

- Jeff Braun, Frank Ackerman, Mlchele Van Dyne, Keith
Vertanen, Celia Schahczenski

. Environmental Engineering

- Kumar Ganesan

Department of

Computer Science and
Software Engineering

Expertise in:

. Database development

. Human-Machine interfaces

. Touch pad applications

. Networked systems design

Deoartment of

Environmental Engineering

Expertise in:
. Regulatory requirements
. Best practices for emergency response
. Prevention and remediation of environmental

risks
. Risk assessment

Tech's Proposal for Phase 1-
Develop Scope-of-Work

. Jan 2012 - Montana Tech team formed

. Feb - Review of source materials complete

. Mar - Review with BOGC staff

. Apr - Deliver scope-of-work to board

. Faculty team support- 55,000

. Indirect costs, 25% (State of Montana rate)

. Total proposed phase I = $6,250

Department of

Technical Com m unication *

Expertise in:

- Structure and design of work procedures

- Usability testing

- User-centered design

' tormerly Prof.riion.l . nd Tachhicrl Comhuni€tion! ( PIC)

Contact

John Getty, Instructor
Petroleum Engineering

Montana Tech

1300 W. Park St
Butte. MT 59701

{406}4954847
jgetty@mtech.edu

ffiffismtanffiTech
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EXHIBIT 8
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['&SNTtif{l\ &)prRD OF Of,t
a cA$ co${s. BtLLt$'0GsMountain Pacific General

302 Eighth Avenue SE; Cut Bank MT 5942'l; Phone: (406) 257-7440; Fax: (406-257-7447)
,:LerveI55.t@bresas::c!

December L4,2011

Montana Board of Oil and Gas

2535 St. Johns Avenue
Bilhngs, MT 59102

Dear Madame Chair and Board Members:

First" I would like to apologize for not malirng it to this rnonth's business meeting. In lizu of
appearing in person, I would like to update you on MPG's progress in this letter.

MPG has contracted with Liquid Gold of Cut Bank to plug two more wells. They have not been
done yet due to Liquid Gold busy schedule, but Shane Schwindt and Gary KJassen can verify
they are in the rvork.

Secondly, and perhaps most importantly, MPG is finaliy in the position where our assets excee<l
our liabilities. This has allowed us t<,r develop an exit strategy that includes selling some or ail of
the producing properties.

Due to the nature of Montana's law of trarsparency in open rneetings, I will not include any
details on our financial condition other than to say it is improving and we plan to diligently
continue to nip away at ail issues concerning the Board of Oil and Cas-

l'hank you for your support and patience in this mafter. I plan on appcaring at the next business
meeting. Should you have any questions, please don't hesitate to contact myself or Danny
Murphy at 406-873-00a0.

Surcerely,

| ^.^; tJA^ ^xr^)vv
tl

Jonl Stewart. Gmeral Manager



EXHIBIT 9
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Montana Oil And Gas

attn: Tom Richmond

253sst. Johns ffi;ffiff.ffiHWffiffi

Billings, Mt 59101 APR 5 2otl
MOzuTAi\

re; walker Well 44-zDawson County * 
"a* 

d6ff31gPtff&.

Section 2, twn 19n, rg 53E

Deaf p{1. nictrmona

There has been a lease between E & E Walker, Inc and Energy Equity
Co (Jerry Nelson, president), for the attached lease. E & E Walker, Inc
has not received payment on this lease since Feb, 2007 for production in
2006. There was no production in 2007 . Therefore under terms of the
lease, the lease has expired. 

\
Consider this an abandoned well. We are requesting that Montana Oil
and Gas declare this an abandoned well and request that you require
operator to plug the well and restore the property.

Please call if there is any other information needed. Thank vou.

Sincerely,
Eva Preston, President

r')

&.* U4ztEu
E &E Walker, Inc
202 CLay St.
Glendive, Montana 59330
Phone 406-377 -8902
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Oil and Gas Lease

Thrs agr€ement ls MA0E AND ENTERED tHrO lrts 3rd olv Of October 
' 
rg-95-' BY AND BETWEEN

E & E l,lalker, Inc., A Montana Corporaiion @
6e 202 Clav. Glendive. Montana 59330 tiR :2011

HERETNFEFERFEDToASTHE,,LESsoR',(wHETHERoNEoFMoRE) Aruo Guy L.Wi99s igi,liEGE6anoIF6u
s Gr,.s ce$s, 3t:LtiiGs

P - 0. Box 1069. Columbus. Montana 59!19oF_-T. U. DUA IUUJ! uururrruuJr r'rurrr

HEREIN FEFEFRED TO AS THE ''LESSEE" (WHETHEF ONE OF MORE)
I

oottars, 1$ 1 0.00 + 
= ), ths rsceipt ot whlch is hsrobyThe Lessor. lor and tn consideralion ot Ten & More

![1LMOr.2
l,lLMOA ?

SEE EYts]BIT

acknowl€dg€d, and ol the covenanta End sor€om€nts hor€ln E€l lorth on th€ part ol lho Lrsr6a lo bs prld,.kcpt Ind prrtormad' docl grtnl'

demrse, jease ano l€l €xctusrvely unlo the lessae, tor lhe purpos€ and with the €xcluslvs rl0hl ol,sxploring by g€ophysical and oth€r

melhods, dililrng and operatrng lor and pfoducing therelrom oil and gas ol wnalever naturB or klnd, and wlth rlghts ol way and sasemenls

tor tayrng pipetines, power tines, building tanks, power slations, ponds, roadways, and slruclures th8reon lor ploouclng, saving, lreallng

and carrng lof such productsproducsd on the teased premis6s and any and all olh€r rlghls and prlvll€gss n€csssary or-lncldsnt ther€to'

ail thal cerlarn tract or lracts or land, logelher wllh any reversionary rlghts therBln, slluatsd In tho County 0l Dawson

Stale ol Mo ntana described as lollows

See Exhibit "A" attached hereto and make a part hereof.

F^r ttso 
^,'r^^<o

1 119.12
ol de1€rminin0 the Bmounl of any mon€y payment undsr this lsas€ thls tand shall bs conglderBd lo contaln

ac r as.

1 TERM Subt€ct lo the olher Drovisrons ol this l€ase. thie loase shall r€maln in lorc€ lor I term ol 3 yoars from

this dal€ (herarn called "primary lerm") and as long th€r€ait€r as oll or gss ls produced trom ssld land or as long thorsrltcr rs lrsoos l!
en0dged In aclual drilling or roworking operalions on sald land as harslnall€r provtded.

2 RSYALTY Th€ lossee shatt pay 10 rhe tessor, as royalty, lr€e ot cosl, the tollowlng: (a) On Oll, 16 ?/3% of lt,at
oroduced and saved lrom sard lands. the same to be dBlivsred at ths wolls or to tho crodlt ol the lessor Into th€ pipeilnes lo wnlcn ths
welts may be conn€ctsd Lessee may l.om time to timB purchase any royalty oll ln lts poss8sslon, paylng the marksl prlc€ lor oll ot llke
grade and gravily pravailino lr Ihe sarne lreld or area on th€ day such oll ls run Inio ths plpellnes or Into storaoe tanks. (b) On gas ol

whalsoevef nalure or Krno proouced and sold lrom said land or us€d lor the manulacture ot gasolrn€ or any oth€r produ cB 16 2 I 3%

of the proceeds irom lhe sal€ ol such gas al lhe moulh ol the w8ll. Less€€ a0rsss thal all royallies accruing to lsssor undor this loase

snati be,frlnoul o6duclion loi ccsl ot piooucrng, galnBring, sioilig, s9paialing, lieallag. deh',,dratln!, ccmorosaln0. proc€aaln3, transporllng
anC otheryJise makrng th€ oll, Oas ano oth€r producls hersunder r€ady tor sale or use.

3 SHUT tN GAS WELL. It a w8ll capabl€ oi producln0 oas ls shul In such wsll shall not bs consldst€d ro b€ produclng ges in payln0
quantilies Non€lh€lsss lessee shall b€ entltled to €xt€nd thls leasa Deyond the prim8ry t€rm by psyln0 or lenOsrino lo leaaor on or b€lor€
lhe annrversary dat€ ol this lease loltowlnO th€ oxpiratlon ol th€ prlmary l€rm, and annually th€rsaltBr whlls such well 13 Ehul'ln, tor I ptrlod

ot -- ? y8ars alter the expiration ol the primary t€rm, an amount equal to 
---0I€-- 

dollars per acro held undsr
this tease by such shut.in well. Such payments shall under no clrcumstanc8s ba construad as continuing ths loaso boyond ths above stat€d
time penod. Payments may be lenderod lo lessor or to lossor's crodlt by ch€ck or dralt mallao or dsliversd to th6 osposltory bank dsglgnal€d
nerein "Shutllng.rn" ol a well shall occur on lhe date on whlch productlon caslng In such woli ls perforated and a 983 flow tsst dlscloses
lhat the well is capable ol producllon In paying quantllies. Untll such casin0 shall hav€ beon run 8nd the 98s tlow l€sted, no w€ll shall bo

consider€d "shul-in."
4 LESSOR'S GAS USE LBssor shall have oas lree ol charg€ lrom any gas wsll on ths leas€d pr8mlsos for uss In lsssor's bulldlngs,

struclures, and lmprov€menls now €xisling or her€a,ler conslrucled lor dom8stlc and farming and ranchlng purpos€s provldod lhat lor €ach

gas weil lessor shall be limitod to -0- mcl of gas per -0- (tlm8 psriod). LBsgor shall maks hls own connectlons
lo the well and lhe use ol lh€ gas shall b€ al lessor's sole risk and oxponse, L€ssor shall hrv8 the samo rlghts as above provldod lo lr8€
gas from w€lls local€d on lands wlth whlch lb€ l€ss€d lands ar€ pool€d or unltlzed.

5 RENTAL. ll no wsll b€ commancad on sald land on or bstors ons ysar lrom tho dat€ horsol, thls lease shall termlnats as to bolh

parties, unless the lsssse, on or bel016 that date, shall pay or tendsr to the l€ssor orto tho l€ssor'3 crodlt In Pa Di rect to

LCSSOT Bank ar Glendive. Montana or lt8 succgssors, whlch shall conllnus as lho dsposltory of any 8nd sll
sums payabla und€r thls lsasa rsQardlsss ol changes In ths ownorshlp of sald land or ol lho oll and gas or th€ ronlsls to accru€ hBr€under,
0ne Thousand One Hundred Nineteen .^

thesumol and 12/100 

-Doilars, 

l: t lY. lZ ,whlchwlll opsrateasrental andcovsrth6ptlvllog€otdolorrlngthecommanc&
menl ot a wall ,or one y€ar lrom lald d8t€. In llko mannar and upon llks psymant8 or tond6rr, ths commcncamont ol a woll mey lurthor b€
delerred lor lik6 periods succ€sslv€ly. All paym€nl9 or tond€rs may bo mad€ by chsck or drsll ol loasao or sny a89lgn9€ thstsof, malled or
delivered on or belore the rBnlal dat€, elther dlr€ctly lo lsssor or asslgns or lo sald dsposltory bank.

6. SEGBEGATION CLAUSE. Producllon lrom any w€tl drlll8d hsr€undar, paymonts for any shut In gas wsll, or lasse€ls drllllng or
reworkrn0 oparatlons shall nol ssrye to erlend th€ prlmary t€rm ol thls laaso nor to rsllsv8 ths lossee lrom rsnlal paymonts axcapt as io
such iands as are conlatned withln lhB spsclnO unll wllhln whlch th€ wsll ls locstod. This clauso shall slso spply to Pmlsd 8nd unltlzsd
la nds wt t h prod uct i on th€reon €xtsndlng t h€ prl mary tsrm ol thls l6ass only tor such pool€d or unltlzsd lands.

7. DFy HOLE. ll. prior to dlscov€ry ol oll or gas on sald lands, and durlng th€ prlmary term herool, less68 drllls 8 dry hols or holes

thereon and ths dritling o, anolh€r wsll ls not commancod b€fore lho next annlvorsary of lhls agreemont, thls lBase ahall t8rmlnato as to
bolh parttes, unless the lessg€, on or belore sald date shall rosumo psymgnt or tsndsr ol rsntsls ln lho Samg Smount and Sama mannor

as herernabov€ provlded. Upon such rssumpllon ot the peymsnt or tsndor ot rentals, paragraph llva (5) governlng th€ Paym€nt of rontals and

the ell€ct therool shall contlnu€ In lorc€ as though thsr€ had bsen no lntsruption in th€ r€ntal paymsnt.
L CESSAI ION OF PROoUCTION. ll altsr the dlscov€ry ol oll or gas th€ productlon lhsroof Bhould coase lrom any causa thls l€as€

shail tefmrnate unl€ss the lass€s commanc€s sddltlonal drllllng or rsworklng op€ratlons wlthin 60 dsys thero8ft€r, or, lt lt bs wlthln the
grimary term, untess the lsssse rasumos lhs paymsnt or tond€r ol rsntal on or belore th€ noxt rsntsl psylng dst€ Itter lhe cossatlon ol
production. In tbe ev€nt ol such drllling or reworking oporallons, or lf th6 logsee ls dtilllng or roworklng any well orw€l13 at thg end of th8
primary term ol this l€ase, thls l€ase shall rsmain ln lorc€ during tho dltlgent prosecutlon ol such operailons and, lf production results
lher€lrom, th€n as long th€reattar as produclion contlnu€s.

9. LESSERINTEBEST"IIth€lessorownslssslntsrestlnthBsbovod€gcrlbodlandsthsnthsontitoandundlvidadl€eslmpl8sstate
thsroin, then th€ royallles and rontal hsraln provlded shall bs pald to th6 lsssor only ln the proportlon whlch hls Int€rB3t bears lo th€ whols
and undivided foo. However, such rgntals and royaltigs shall b€ IncreasBd at th€ nsxt rontal paylng dato 8li6r lssseo has baen notllisd of
lessor's aceuisilion ol addilional Inlsr€sl by rsversion or olhsrwlso.



10. NCTICE TO IESSOF AND OCCUPANT. LBssee aore€s lo nollly lessor, and the person ln poss€ssion ol ths surlace ol sald land if

olher.ihan the l€!sor, In wrlling al tsasl tw€nly dBys bul not more than nrn€ly d8ys belorB a w€ll ls comm€nced o{ le996e's intenl to

comrilenc€ I well, the dat€ operallons Bre proposgd to bspln and the locallon ol the well. Att€r completlon ol th€ woll, It requosled by

Le3sor, l€ss€€ ghsll provlde lessor wlth coples ol all log9, reports and olh€r g€olo0lcal inlormatlon llled wlth lhe Montana Board ol OII

anc Gas Cons€ruatlon 8l lhB tlm€ such Inlofmailon ts so lllBd. Lesse€ lurlh€r agree6 to nollly lessor ln wrltln0 wlthln 30 days aller plugginE

and Ebandonlng 8ny wBll, givlng lh€ wsl name, locetlon and dat€ ol plugginO.
11. LESSEE'S GAS USE. Losse€ shall have th€ rlght to use, trse ol cost, Oas, oll 8nd sall waler produced on the lands lor his

opBrailons lh€rson In connecllon wlth th€ productlon ol oll, gas, or slth€r ol lhsm, lfom sald lands.

12. PIPELINES. L€sse€ shall bury all plp€lln€s al loasl slx fes! b6low the surlac€
13 WELL LOCATION. No wsll shalt be drlll€d n€afsr lhan 6m fa€l to any houso, barn or olh€r bulldlno or slruclure now on or

hereBllsr construcl€d on gald prsmls€s, wlthout l€ssor's prlor wrltlen cons€nt.
14. DAMAGES. ThB l6sseo shall pay lor all damag€s causod by hls sxploratlon or producllon operatlons on sald lsnds lncluding

trall damagBs. Wlthln slx months allor compl6llon ot a wsll or plugglng and abandonlng a w8ll, l€ssoe shsll ren.ovs all m8l€rlal lrom any
plts which aro nol nscBsssry lor operallon ol lhB w€ll and shsll llll anv such plts Wllhin sBld slx monlh period lesse€ shall also r€clalm the
drllling slt€ as compl€toty as roasonably praclical commonsurate wllh produclng lhs well ll the wsll ls a producln0 w€ll Wlthln one
year all€r termlnallon ol lhls agr€€menl lBssee shall reslof€ any pravlously unr€stor€d lands to lhelr orlglnal condltion, as n€ar as reasonaDly

Dracl rcal

15. FEMOVAL OF PROPEFTY. Ths l€sss€ shalt havs lhs rl0ht lo rsmov€ all machlnory, llxturss, bUlldlngs and other slruclures piaced

on lh€ lsnds, IncludlnQ ths rlOht to drsw and rsmova casln0, wlthl; 8lx monlhs ol lh€ oxplrallon ol lhls lease or lhe sarly l€rmlnallon thereol
and all ol tha sam€ nol so r€mov€d shall bocome-lho properly of tha lessor al lhe €xplralion ol such slx monlhs perlod.

16. SATLWATEFDISPOSALWELLS.ThIs|€assshall not lncludsthBrlOhttodrlllwsllslororus€€xlsllngw€ll3 lorsallwal€rdisposal.
17. ASSIGNMENT AND CHANGE OF OWNERSHIP. ll lh€ ostats ol elthsr p8rly h€rato 13 asslgned, 8nd ths prlvllsg8 ol asslgnlno ln

whole or ln part ls horeby €rpregsly allowod, lhe covenaql! hor€ol shall cxtend to and b€ blndlng upon lhe hBlr!, d€vi3@3. ostala repr$
s€ntsllves, succ€asors and assl0ns ol lh€ partl6s, No chan0€ In ownsrshlp ol lhe land or ssslgnmont of r€ntals or royalliEs by lsssor shall

bs blndlng on th€ lBss€o untll the l€ss€o has basn turnlshod wlth sn exscul6d or cortllled copy ol lhe transtsr or asslgnm€nt. ln lhB svsnt
ol tho asslOnmont ol thls lsasB ln whols or In parl by lossse or loss€€'9 guccassors or agslgnS, such asslgnmonl shSll nol be blndlng on
l€ssor untll lessor l3 nolllled In wrltlng ol such asslgnm6nts 8nd ol th€ nam€ and addrass ol th€ as3l0n€€.

18. RELEASE. L6ssa€ may 8l 8ny llm€ reloaso lhls l6ase 8s to part or Bll ot the lands d8scrlb€d h€r€ln by d€llv€rtn0 or by placing

a relaase o, racord ln the propsr counly. In th€ ev€nt of a parilal r€leas€, tho snnual dslay ranlal abova m€ntlonod shsli bo reduc6d
proporllonBtely. Wlthln 60 days sltBr th€ sxplralion ol thls lsas6 or any portlon lheraol lor any reason, less€e shall place a ralgase ol record

In lh€ prop6r counly or countlos snd shall mall or t€nd€r 8 copy ol such 16l€ase to lassor.
19. EXCUSE OF PERFOFMANCE. Att €xo.ess or lmoll€d covananls of thls lssse shsll bs subj€ct lo all Federsl and Stal€ Laws,

ExscutlvB Ordors. Rulss or Rs0ulallons, snd thls lease shstl nol be t€rmlnated, In wholo or parl, nor Less€e hsld llsbl€ In damages, for
lBllur€ to comply thorswlth, ll compllsnce ls prev€ntod by or ll such tallur€ ls the result ol 8ny such Ltw, Ord€r, Rulos or Regulallon.

20. WAFBANTY. Lessor maxos no wsrranly. axDrass or tmDllsd, as lo l€ssor's tllts lo th€ abovs dsscrlbod lsnd sxc€pl that lsssor
aoreas lo d€l€nd whslBvBr lltl€ lossor has and aor€€s that lhe l8ss6o, at lts opllon, m8y pay 8nd dlschargs In whols or In pad 8ny taxos.
morlgag€, or olh6r llsns, sxlsllnO, l6vl€d, orassassed on or agalnst sald land, and In ths€vent l1 €xercl3€3 such opllon ll shall be Subrogaled
lo th€ rl9ht3 ol any holdor or holdgE lhsfool and may r8lmburse ltssll by applylng to the dlscharoe ol sny such mor10a9€, tax or olhar llen,
any royally or rantal3 eccrulog h€rgund€r. Lassor lurthor aoraos thst any Intsrssl or tlll€ to ssld land scqulrsd by lessor 811€r the dat€
h6reol 6hall bs subloct to thls lsass io lh€ 38me €xtent as ll sald lnl€r€st or lltle had b€en hsld by Lossor sl tho date hereol. In such evenl
lhs smount ol rental paysbl€ heraundor shBll be appfoxlmBl0ly sdJust€d st the nBxl snsulng 16nlal date 8lt€r lessoe has ba0n lurnlsned
evldenca ol such alt€f sceulr€d lllls.

21. PARTIES BOUND. Thle l€as€ shall b€ blndlng upon all who ex€culs lt, whslhsr thsy ara namad In ths Oranllno clause 8nd
whcther Bll psrlles nBmod ln th€ grantlnO claus€ axacule thls lesse, All provislons ol lhls l6ase shall Inurs to th€ bsn€lll ol snd b€ blndlng
upon the l-,slrs, €xscutors, admlnlstralors, succassors Bnd assl0ns ol lsssor and l€ss€€. L€ssor horoby wslvss and rel€asas 8ll rlghts ol dower
and homs:1c3, ln sald lands Insolsr as lh€ rlghls granlBd undsr this l8ase mlght be slfBct€d lharsbr.

.?2. CI,PTIONS AND TITLES. Tho captlons, lltles 8nd psragraph h6adlnOs throuohoul lhls l€ase arB lor conv€nlencs End rel€fence
anC shal' n,)t bc held lo axplaln, modlly, ampllly, or aid In th€ lnterpratatlon, construclion or meaning ol lhe provisions ot this l€as€, nor
to,Jatlne, ilnlt or esscrlbg lh€ scop€ or Inlent ol I parilcular parsgraph.

lN WITNESS V\'HFREOF lho und8rslon€d hsvo €xecutod thls Instrumenl on th€ date llrst sbov€ wrlttan..

By: Dva L. l^lalker, President
Attest: Colfeen Berry , Sec. -Treas.

MONTANA E&EWalker.Inc..aMonr LU!pu!dLrurr

Counly ol
DAWSON )"'

on tt is -7fl day oi
October

ol Montana

oq'19 -", belore, me, lho underslgnsd, a Notary Publlc lor lheStale

Dsrs0nally app€ared

I?m j xnown lo m€ lo oe
the peison(s) ,rhose oemes ere sube.rl5ed lo the lorggglnO {n3trumsnt anC acknowleogeci to ms lhri h€ (sh€) (thsi') exgculsd lhe same.
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EXHIBIT ''A"

Attached to and made a part of that 0:-1 and Gas Lease dated october 3' 1995

b}' and b€twe€n E & E Walker, Inc., a Montana corporation, as Lessor, and

Guy i,liggs, as treasee

Tol.|nsh]-p l-9 NorLh, Ranqe 53 East' M'P.M'
section 2z lDts l-(39.91),2(39.89),3(39.87),4(39.85),S2N2.Sl"l4 I'ess a '92 asre

tract irr lot L nr,rre partrcularly descrj-bed rn Eook llO4 of Deeds
on Page 362

Sectlon l-1 : Nl,i4

Section l-2: A ,52 acre tract ln SW4SW4 more particularly descrlbed as
follows: Begjrrning at the Southwest corner of said-Sectron 12,

' thence North 33 feet, thence East 80 feet to the Po:rt of
beginnrng, thence East l-50 feetr thence Norlh 150 feet, t-hence
tJest 150 feet, rhence South l-50 feet ro the point of begi-nn:-ng

Sectaon 24: SW4

Sectron 25: v12

llrnn rho cnmlot inn ni --,. ^.|rt^,-+i^F a^+i.-lr-. ^- :L^ +^*;F--:
-l djry CXP"IUI dLl-iJ]I dCLIVJ-Ly U! uie Le!ll[!ELferr ur qr)'

prooucLlon acriviry -Iessee agne€s to reclarn any disturbed s.rface areas to as
near crlgilial countour and condrtion as possi-ble, including che re-seeC:-::g of
sucn areas to Errass.

Srgned for ldentif:-cation:

8'^ J lYot/z,n
Eva L. l4alker, Presioent

REffffiEWFil

APR 5 2011

I

MONTANA BOARD OF OIL
& GAS CCNS. BILLINGS
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DEPAT{.TMENT OF NATURAL RESOURCES
AND CONSERVATION

BOARD OF OIt AND GAS CONSERVATION

Steven Sasaki
Chief Field Inspector

DIVISION OFFICE
1625 ELEVENTH AVENUE

PO BOX 201601
HELENA, MONTANA 59620.1,601

@06\ 444-6675

STAIE OF IVO\']_IAI\A

TECHNICAL AND
SOUTHERN FIELD OFFICE

2535 ST. JOHNS AVENUE
BILLINGS, MONTANA 59102.4693

(406) 6s6-0040

OIL AND GAS CONSERVATION DIVISION

NORTHERN FIELD OFFICE
201 MAIN STREET

PO BOX 690
SHELBY MONTANA s9474-06e0

(406) 434-2422

BRIAN SCHWEITZER, GOVERNOR

July 26,2010

Energy Equity Company
P,O. Box 785

Columbus, MT 59019
Aftention: Mr. Jeny Nelson

RE: Energy Equity Company, Walker 44-2, SE SE Section 2 T19N R53E
APr 2s-021-21 1 08

Dear Mr. Nelson,

This well was last produced in January 2007. Per Rule 36.22.1303 requires the well to
be plugged and abandoned or a use for the well. My understanding is the well has

mechanical issues and at this time cannot be produced. I need a sundry stating what the
future plans are for this well or a plug and abandonment plan if the well has no future
use.

36.22.1303 WELL PLUGGING REQUIREMENT
(1) The owner shall not permit any well drilled for oil, gas, saltwater disposal, or any other

purpose to remain unplugged after such well is no longer useful for the purpose for which it was
drilled or converted. When a well is no longer capable of production because the underlying
reservoir or reservoirs are depleted and there is no possible future use for the well in
supplemental recovery operations or for disposal facilities, the operator shallwithin one year plug
and abandon the well as set forth in this subchapter, unless otherwise authorized by the
petroleum engineer or his authorized agent.

History: B2-11-111, MCA; IMP ,82-11-123, B2-11-124, MCA; Eff. 12131172', AMD , 1998 MAR
p.482, Eff .2t13198.

Please contact me concerning your plans for this well. I can be reached at the Billings
office at the number listed below.

Sincerely,



DEPARTMENT OF NAT'UTTAI R.ESOUR.CES

AND CONSERVATION
BOAR.D OF OIL AND GAS CONSERVATION

DIVISION OFFICE
1625 ELEVENTH AVENUE

PO BOX 201601
HELENA, MONTANA 59520-1601

(406) 444-6675

TECHNICALAND
SOUTHERN FIELD OFFICE

2535 ST. JOHNS AVENUE
BILLINGS, MONTANA 59102.4693

{406) 555-0040

OIL AND GAS CONSERVATION DIVISION

NORTHERN FIELD OFFICE
201 MAIN STREET

PO BOX 590
SHELBY, MONTANA 59474-0690

(406) 434-2422

BRIAN SCHWEITZER, GO\/ERNOR

April 12, 2011

Energy Equity CompanY

P.O Box 785

Columbus, MT 59019

Aftention: Mr. Jeny Nelson

RE: Energy Equity company, walker 44-2,58 SE Section 2 T19N R53E

APr25-021-21108

Dear Mr. Nelson,

This well was iast produced in.Tanuary 2007. I have received a letter from the mineral

owner, Eva Preston notifying me that your mineral lease under the Walker 44-2 well iras

lapsed due to nonproduciion. She requests that Energy Equity plug and abandoned the

\\/alker 44-2 wel]'. (See Attached)

Per Rule 36.27.1303 requires the wellto be plugged and abandoned or Energy E'quity

provides information that this well iras a future use. My understanding is the well has

mechanical issues and at this time cannot be produced. Energy Equity must submit a

sundry statilg the timetable and plan for plugging and abandoning this well'

36.22.1303 WELL PLUGGING REQUIREMENT
(1)Theownersnattno@ilgassaltwaterdisposa1,oranyotherpurpoSetoremaln

unplugged after such well is no longer useful for the purpoie for which it was drill,ed or converted When a well is no

longer capable of production becaLise the underlying reservoir or reservoirs are depleted and there is no possible future

use for the well in supplemental recovery operattons or for disposal facilities, the operator shall within one year plug and

abandon the well as set forth in this subihapter, unless otherwise authorized by the petroleum engtneer or his authorized

agent.-"- 
Hirtory B2-i1-111,MCA; tMP ,82-11-123,82-11-124, MCA; Eff. 12131172, AMD, 1998 MAR p 482'Eff 2113198'

please contact me concerning your plans for this well. I can be reached at the Billings

office at the number listed below.

-STATE 

OF MONIANA

Cc Eva L. Walker, Glendive, MT

Chiei Field Inspector
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November 21,2011

Mr. Tom Richmond
Montana Board of Oil and Gas Conservation
Billings Technical Office
2535 St. Johns Avenue
Billings, Montana 59102

re: Fee Simonson Farms 3608-3441H-B - Flaring Extension Request
API Number: 25-035-221 83
Glacier County, Montana

Dear Mr. Richmond,

Rosetta Resources Operating LP respectfully requests an extension to flare the Fee Simonson Farms
3608-34-01H-B well, located on the Blackfeet Reservation in Glacier County, Moniana. This letter was
prompted by Rosetta's last internal meeting regarding flaring limitations in Montana. At this meeting, it

was concluded that Rosetta needs to expand these limitations in order to completely evaluate its

current and future Bakken wells. The sumnrary below contains information regarding Rosetta's current
well production and the required information to support Rosetta's request to continue flaring beyond the
60-day test period, as required by ARM 36.22.1220.

Current Producinq Well Summary:

Fee Simonson 3608-34-01 H-B

Completion Dates: 911612011 - 911912011

Flowback Dates: 911912011 - 913012011
Production Start Date: 101112011

Rosetta is currently on day 52 of its 60-day allotted production term. Rosetta therefore requests an
extension in order to further evaluate this well on an extended decline after the initial 60-day test period
because this well is averaging over 100 Mcf/d. See ARM 36.22.1220(2).

Gas Analvsis - See attached.

Estimaied Gas Reserves

Although gas production is accompanyrng oil production in this well, gas is not being produced in

sufficient quantities to justify the installation of a pipeline (see table below). Since Rosetta is still in the
exploration phase, extended testing is needed to forecast any potential gas reserves. At this time, gas
production is a bi-product of oil production and will only become valuable once development of
infrastructure is econom ical.
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There are 2 potential paths for Rosetta's gas to get to market. One path is the Omimex gathering

system and the other is the Northwestern Energy pipeline. An overall synopsis of the distances to each

market, the estimated costs for tying into their system, the estimated gas prices for each market, and

the total cost for marketing Rosetta's gas is discussed below.

Market Omimex
Northwestern

Energv

Distance to Well 12.5 miles 5.625 miles

Est. Pipeline Cost s 2,750,000 5 1,1-95,ooo

Est. Pipeline Pressure <200 psi 650-875 psi

Compression Needed MAYBE YES

Compression CaPital Cost s 125,000 s 125,000

ompression LOE Cost 5 20,000 $ 2o,0oo

302 Treating CaPital Cost s 125,000 s 125,000

CO2 Treatins LOE Cost 5 1-5,ooo s 1s,ooo

Reiniection Potential

Due to the characteristics of the reservoir and the high costs of a re-injection plant, Rosetta does not

believe reinjection to be a viable option at this stage of exploration.

Other Conservation-Oriented Disposition

Rosetta is examining various JT plant (Joule Thomson) options and refrigeration practices to capiure

NGL's and to cut down on total gas flared. However, none of these methods have proven economical.

As Rosetta collects more data thioughout the field during exploration, Rosetta will be in a better position

to identify its options and to evaluate them for potential implementation during development-

Amount of Gas Used in OPerations

Rosetta is currenly using produced gas to fuel its heater treater separation equipment. lt is estimated

that the gas usage for this equipment is equal to 15 Mcf/d. Although Rosetta has options to use

producedgas to fuel its pumping unit engines, this gas has too many contaminants to warrant this use.

Therefore, it is more economicalto use purchased propane instead.

As the previous analysis demonstrates, the majority of information needed to justify Rosetta's request

for a flaring extension has already been gathered. Any remaining data that may be needed to justify

Rosetta's request is being compiled concurrently with the production of the well.

While Rosetta continues to test the extent of its acreage, it is important to note that marketing Rosetta's

gas is not expected to be feasible or economical. lt will likely not be untrl Rosetta goes into full

*from october 2011 prices
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development that Rosetta starts to concentrate or develop in one specific area. At that point, Rosetta
will put together and execute a plan to gather and market its gas. Until the development phase is

implemented, it is essential for Rosetta to have an extended test period so that it may accurately

evaluate the production, decline, and economic viability of this play.

lf you require any additional information or have any questions, please do not hesitate to contact either

Joshua Baumbach (Production Engineer) or myself. Joshua Baumbach can be reached at 713-335-

4110 or ioshua.baumbach@rosettaresources,com, and lcan be reached at 7'13-3354173 or

daniel. busch@rosettaresources. com.

Thank you in advance for your assistance with this important matter.

Sincerely,Zz
Daniel Busch
Regulatory Analyst

,ffiF'nffiHWffim

NO\/ g 2 i.rT
'y-T$geffTr.ffitr
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Client:
Project:
Lab lD:

Client Sample lD

LABORATORY ANALYTICAL REPORT

Prepared bY Billings, MT Branch

Rosetta Resources Inc

Simonson 34-01 HB

81 1 1 01 91 3-004

Simonson Gas

Report Date: 1 1/08/1 1

Collection Date: 10i20/1 1 11:00

DateReceived : 10121 11 1

Matrix: Gas

Result Unils Qualifiers RL

MCU
OCL Method Analysis Date / By

Analyses

GAS CHROMATOGRAPHY
Nitrogen

Carbon Dioxide

Hydrogen Sulfide

Methane

Ethane

Propane

lsobulane
n-Butane
lsopentane
n-Pentane

Hexanes plus

Ethane

Propane

lsobutane
n-Butane
lsopenlane
n-Pentane
Hexanes plus

GPM Total

GPM Pentanes Plus

CALCULATED PROPERTIES

Gross BTU per cu ft @ Std Cond. (HHV)

Net BTU per cu ft @ std cond (LHV)

Pseudo-critical Pressure, Psta

Pseudo-critical Temperature' deg R

Specific Gravity @ 60/60F

COMMENTS

ANALYSIS REPORT
4.50

8.49

<0.01

69.1 I
9.73

4.34

0.47

0.42

0.48

1.06

2,61 1

1 200

0.1 54

0.418

0.154

0,175

0.448

5.1 60

0.777

1132

1027

689

407

0.816

Mol %
lVo{ %

Mol %
Mol %
Mol %

Mol %

lvtol %

Mol %

Mol %
Mol %

lvlol %

gpm

gpm

gpm

gpm

gpm

gpm

gpm

gpm

gpm

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.001

0.001

0.001

0.001

0.001

0.001

0 001

0.001

0.001

1

1

1

1

0.001

GPA 2261-95

GPA 2261-95

GPA 2261-95

GPA 2261-95

GPA 2261-95

GPA 2261-95

GPA 2261-95

GPA 2261-95

GPA 2261-95

GPA 2261-95

GPA 2261-95

GPA 2261-95

GPA 2261-95

GPA 2261-95

GPA 2261-95

GPA 2261-95

GPA 2261-95

GPA 2261-95

GPA 2261-95

GPA 2261-95

10124111 10:1s / jp

10124111 10:15 / jp

10124/11 10:15 / jp

10124/11 10:15 / jp

10124111 10:15/jp
10124111 10:15 / jp

10124111 10:15 / jp

10124111 10:15 / jp

10124111 10:15 / jp

10124111 10:15 / jP

10124111 10:15 / jp

10124111 10:15 / jP

10124111 10:15 / ip
10124111 10:15 / jP

10124111 10:15 / jp

10124111 10:15 / ip
10124111 10:15/jp
10124111 10:15 / jp

10124111 10:15 / jp

10124111 10:15 / jp

GPA 2261-95 10124111 10:15 / JP

GPA 2261-95 1Ot24111 10:15 /iP

GPA 2261-95 10124111 10:15 / jP

GPA 2261 -95 1O/?4t11 1 0:1 5 / jP

D3588-81 10124111 10:15 / jP

')P

- BTU, GPM, and specitic gravity are corrected for deviation from ldeal gas behavor' -. Cpfrrf = gallbns ol liquid ai standarO conditions per 1000 cu. ll. ol moisture free gas @ standard conditions

To convert BTU to a water-saturated basis @ standard conditions' multiply by 0'9825'

' Standard conditions:60 F & 14.73 psi on a dry basis

ffi.,8{ffiHWHffi

NO\/ 2 2,?0U

irsf,{TA$tA BOAfiD Cf Ofl_
E GAS COF{S. SILLIF.IGS

Repon
Definitions:

RL - Analyte reporting lirnit

QCL - Quality control limit.

MCL - Maximum contarninant level.

ND - Not detected at the reporling limil

Page 7 of 31
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Giilette. l/1y 866-$86-Tl ?5 r Rapid City, SD 888-012-1225 | Cotlese station, rx 088-t90-221&

Client:
Project:
Lab lD:

Client SamPle lD

LABORATORY ANALYTICAL REPORT

Prepared bY Billings, MT Branch

Rosetta Resources lnc

Simonson 34-01 HB

B1 1 1 01 91 3-005

Simonson Gas

Report Date: 1 1/08/1 1

Collection Dale: 1012O/'1 1 1 1:00

DateReceived t 10121 /11

Matrix: Gas

Analyses Flesult Units Qualifiers RL

MCU
OCL Method Analysis Date / By

GAS CHROMATOGRAPHY ANALYSIS REPORT

Nitrogen

Carbon Dioxide

Hydrogen Sulfide
Methane

Ethane

Propane

lsobutane
n-Butane

lsopentane

n-Pentane

Hexanes plus

Ethane

Propane

lsobutane
n-Butane
lsopentane

n- Pentane

Hexanes plus

GPM Total

GPM Pentanes Plus

CALCULATED PROPERTIES

Gross BTU per clr ft @ Std Cond. (HHV)

Net BTU per cu ft @ std cond. (LHV)

Pseudo-critical Pressure. Psia

Pseudo-critical Temperature, deg R

Specific Gravity @ 60/60F

COMMENTS

4.51

8.49

<0.01

69.33

9.73

4.34

0.47

| .J1

0.42

0.48

0.91

z.o I I

1.200

0.154

0.418

0.1 54

0.175

0.385

5.096

0.713

1 126

1022

689

407

0.812

Mol %
Mol %

Md %
Mol %

Mol %

Md %
Mol %

Mol %

Mol %

Mol %

Mol %

gpm

gpm
gpm

gpm

gpm
gpm

gpm
gpm
gpm

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

I

1

,l

,l

0.001

GPA 2261'95

GPA 2261 -95

GPA 2261-95

GPA 2261 -9s

GPA 2261-95

GPA 2261-95

GPA 2261 '95

GPA 2261 -95

GPA 2261'95

GPA 2261-95

GPA 2261 -95

GPA 2261 -95

GPA 2261-95

GPA 2261 -95

GPA 2261-95

GPA 2261-95

GPA 2261-95

GPA 2261-95

GPA 2261-95

GPA 2261-95

10124111 10:48 / jp

10124111 10:48/ip
10124/11 10:48 / jp

10124/11 10:48 / jp

10124/11 10:48/jp
10124/11 10:48 / jp

10124111 10:48 / 1p

10124111 10:48 / jp

10124111 10:48 / jp

10124111 10:48 / jp

10124111 10:48/ jp

10124/11 10:48 / jp

10124/11 10:48 / jp

10124111 10:48/ jp

10124111 10:a8 / jp

10124/11 10:48 / jp

10124111 10:48 / jp

10124111 10:48 / jp

10124111 1O:48 / jp

1A124/1110:48/ jp

GPA 2261-95 10124111 10:48 / jp

c PA 2261 -95 11l24l1 1 1 0:48 / jp

GPA 2261-95 10124111 10:48 / jp

GPA 2261 -95 10124/11 1 0:48 / ip

D3588-81 10124111 1 0:48 / ip

- BTU, GP[/, and specilic gravity are corrected {or devialion trom ideal gas behavlor' 
-- GP[,4 = gallons ol liquid at standard conditions per 1 000 cu. tt. of moislure free gas @ standard conditions.

To convert BTU to a water-saturated basis @ standard conditions, mulllply by 0 9825'

- Standard conditions: 60 F & 14.73 psi on a dry basis.

.Rffi-.#ffiffiVffiffi

NO\/ ? 9 201i

IMOzuTAI\A BOARD Cr Oi,L, GAS C00{s. B|L!-!NGS

Repod
Definitions:

RL - Analyte reporting limit

QCL - Ouality control limit.

MCL - Maximum contarninant level.

ND - Not detected at the reponing lirnil

Page 8 of 31
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